In order to solve the face detection problem with complex The results demonstrate that the illumination compensation method can significantly improve face detection rate.
Introduction
Face detection and recognition is the most complex and the most important field of pattern recognition and artificial intelligence, and can be widely used in areas such as security control, monitoring systems, and human-computer interaction. The methods based on the appearance of the face detection and identification is a classic in this field, such as average face, neural networks, support vector machines, Adaboost method [1] [2] . In a non-limiting conditions , the drastic changes of the face region pixel brightness like polarized light, side light, which will lead to high light is too bright , too dark , shadow and so on and result in the detection rate .So it is essential to conduct the illumination compensation .
Currently, people often use the following three strategies to solve the lighting problem:(1) Looking insensitive to the illumination characteristics, such as a face organ stripes characterized [3] ;(2)Modeling of illumination , such as spherical harmonics modeling [4] ; (3)Using image enhancement techniques , such as histogram equalization , the nonlinear transform [5] , Retinex [6] [7] The first method can emerge better results for the image of small illumination changes, but it is ineffective for the image of strong illumination changes; The second method is broader for application and can get better compensation effect, but the computation is complicated;
The third method contra poses specific image, which can get better results, but the application has various restrictions.
The histogram equalization can enhance contrast, but it is prone to too bright and too dark for complex light image enhanced in the local and the uneven illumination is more uneven. The logarithmic transformation has better compensation effect of the darker facial image, but it is powerless for too bright facial images. The exponential transformation has better compensation effect for overly bright facial image, but it is powerless for too dark image.
Retinex processes facial image, which will mistake to enhance the edge of the shadow. Moreover, the image processing will cost more time.
In order to solve the face detection problem with complex lighting conditions, this paper presents a new method for face illumination compensation. The high-pass filtering is used to enhance edge information, the Commonly, the methods of image enhancement are often used that include histogram equalization, the logarithmic transformation, the exponential transformation, Retinex etc.
The histogram equalization
The 
Retinex
Retinex theory that is Put forward by the Land is the perception of color constancy theory, and it's widely used in the enhancement of image, the mapping of color, the dynamic compression of color range.
In Retinex algorithm, the image is decomposed into the incident image and the reflection image. 
Where, v is the average luminance of the image, a high light adjustment coefficient. Figure. As can be seen from Figure 5 , when a = 1/2, the high-light areas was no significant change Good; when a = 1/5, the high-light areas darken; when a = 1/3, the image High light and shadow to some extent weaken. Therefore, this article Take A = 1/3.
algorithm processes
(1) The initial image I (x, y).
(2)High pass filtering the image I, in order to strengthen the edge information obtained to the filter after the image f (x, y). Laplacian high-pass filter settings is listed as follows: 
Experimental results and analysis
In order to compare different illumination compensation method for face detection shadow Ring, The original image, the histogram equalization of the image after processing, Retinex image after processing of the input image as a face detection system as well as an image enhanced by this method, the comparison of each group of images face detection rate and false alarm number. Table 1, Table 2 and Table 3 , respectively, are given the test results of the three sets of experiments. From Table 2 , we can see that uniform illumination conditions, histogram equalization processing but reduced the rate of face detection, this method is still performing well.
From Table 3 , we can be see that in a positive light conditions, the histogram equalization but lower detection rate, on Retinex and the method in the detection rate is improved to some extent, especially in the algorithm detection rate was the best.
Comprehensive Table 1, Table 2 and Table 3 , the results can be drawn, this method can not only improve 74 under uneven lighting conditions, face detection rate, also effective face detection under illumination conditions. Table 4 shows the role of various algorithms in processing speed, the time required in the face detection. As can be seen from Table 4 , the histogram equalization process followed fastest paper, but much faster than the Retinex (MSR) algorithm. 
Conclusion
This paper presents a new image illumination compensation for face detection method. The main purpose of this article illumination compensation in order to better detect a human face, and thus the image processing sketchy, based on face detection starting the compensation effect and cannot meet the needs of visual. Therefore, further research work can proceed from the visual effects, illumination compensation, so that it can be applied to applications such as 3D face modeling.
